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Consumer preferences for US 
beef products: a meta-analysis
By conducting a meta-analysis with 57 observations col-
lected from 20 primary studies, we systematically analyze 
heterogeneities in consumer preferences for the Coun-
try-of-Origin-Labeling (COOL) of US beef products. 
We find that consumers often prefer their domestic beef 
products due to patriotism. Consumers in Asian (main-
ly, Korea and Japan) and European countries (such as 
France, Germany and UK) are willing to pay significantly 
lower prices for US beef products compared to their do-
mestic products; while the US consumers are willing to 
pay more for the domestic products than the imported 
ones.
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1. Introduction
Food labeling is an important tool for promoting and distinguishing food 
quality in many countries. In order to promote the competitiveness of domes-
tic food products and provide better information to consumers, many coun-
tries (such as the US, the members of the EU, Japan and South Korea) have 
introduced mandatory Country-of-Origin Labeling (COOL) for food products, 
and it invokes a lot of arguments either from political perspectives or from 
academic perspectives (Carter and Zwane, 2003, Krissoff et al., 2004). The US 
beef industry is an important case, as the 2002 US Farm Bill, taking effect in 
September 2004, mandated COOL for fresh and frozen food commodities1.
Opponents of COOL argue that it may decrease the profits of producers and 
retailers because of the high costs of labeling, record-keeping, and operating 
procedures, necessary to ensure compliance with these regulations, and it could 
also create ‘deadweight’ loss because of the distorted producer and consumer 
prices. Furthermore, international trade conflicts could be raised because COOL 
1 COOL was mandatory for fish and shellfish in 2004 and is required for beef, lamb, chicken 
and other covered commodities by September 30, 2008.
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is considered as a non-tariff barrier to trade (Carter and Zwane, 2003; Brester 
et al., 2004a and 2004b). On the other hand, proponents of COOL insist that 
consumers have a ‘right to know’ the country of origin (COO) of products and 
that COOL is a valuable marketing tool (Lusk et al., 2006). Product information 
is often asymmetric in markets and COOL can help consumers, at least par-
tially, to solve the problem of imperfect information because the country of ori-
gin can serve as a proxy for product quality. Growers and ranchers have largely 
supported COOL because they regard it as a non-tariff barrier to trade that can 
potentially provide producers with a competitive advantage in domestic markets 
(Carter and Zwane, 2003; Umberger, 2004). Klain et al. (2014) find that the value 
of information conveyed in a label is positive for beef products in the US.
A meta-analysis of consumer preferences regarding the country of origin 
of food products by Ehmke (2006) indicates that consumers are willing to pay 
a premium for domestic food products, which can be explained by consumer 
ethnocentrism and patriotism (Lusk et al., 2006). The US is the largest pro-
ducer and consumer, and the fourth largest exporter for beef products in the 
world. In 2013, US produced 11.76 million metric tons of beef products, and 
about 10% is exported (USDA, 2014). Hence, it has attracted quite a number 
of studies on consumer preferences for US beef, which generally find that US 
consumers are willing to pay a premium for ‘Certified U.S.’ beef products, 
indicating that they believe that the domestic beef might be safer, of higher 
quality and fresher. However, the variations of premiums are quite large across 
different studies and different regions (Umberger, 2004; Gao et al., 2010b). 
Most studies on consumer willingness-to-pay (WTP) for US food products 
support the policy of mandatory COOL in the US.
The attitudes of non-US consumers towards US beef products are quite 
dispersed across different regions. Studies in Japan (Aizaki et al., 2006; Peter-
son and Burbidge, 2012), Korea (Chung et al., 2009; Unterschultz et al., 1998; 
Lee et al., 2013), Norway (Alfnes et al., 2003; Alfnes, 2004), Germany (Tonsor 
et al., 2005), and UK (Meas et al., 2014) find that the WTP for US beef prod-
ucts is negative in these countries compared with local beef, which implies 
that these consumers favor domestic beef products. However, studies in Spain 
(Beriain et al., 2009), France and the UK (Tonsor et al., 2005) show positive 
WTP for US beef products, which indicates that consumers in these countries 
prefer US beef to local counterparts.
It would be very important to scrutinize the variations of consumer pref-
erences for the COOL with respect to US beef products in the current litera-
ture, given the fact that US is the largest producer in the world. Table 2 shows 
the main exported markets of US beef products. In 2013, the exported value 
amounted to $ 5.71 billion, about the 10% of the production, of which 66% is 
exported to Canada, Mexico, Korea and Japan.
Consumer preferences for US beef products: a meta-analysis 179
Tab. 1. World major producers, consumers, importers and exporters for beef and veal 
(1,000 metric tons)
2010 2011 2012 2013
Production
US 12,046 11,983 11,849 11,757
Brazil 9,115 9,030 9,307 9,675
EU 8,101 8,114 7,708 7,470
China 5,600 5,550 5,540 5,637
India 2,842 3,244 3,450 3,850
World Total 57,576 57,422 57,623 58,620
Consumption
US 12,038 11,646 11,739 11,617
Brazil 7,592 7,730 7,845 7,885
EU 8,202 8,034 7,760 7,602
China 5,589 5,524 5,597 5,959
Argentina 2,346 2,320 2,458 2,664
World Total 56,427 55,718 56,090 56,825
Import
US 1,042 933 1,007 1,021
Russia 1,058 994 1,032 1,031
Japan 721 745 737 760
HK 154 152 241 473
China 40 29 99 412
World Total 6,622 6,413 6,652 7,423
Export
Brazil 1,558 1,340 1,524 1,849
India 917 1,268 1,411 1,765
Australia 1,368 1,410 1,407 1,593
US 1,043 1,263 1,113 1,172
New Zealand 530 503 517 529
World Total 7,822 8,095 8,164 9,165
Source: USDA (2014)
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Many factors can influence the estimates of consumer preferences for the 
COOL of US beef, including methodologies, samples, as well as study place 
and time (Umberger, 2004; Ehmke, 2006). The meta-analysis is widely used 
for synthesizing the empirical studies in economic analysis (Nelson and Ken-
nedy, 2009; Tian and Yu, 2012; Santeramo and Shabnam, 2015; Chen et al., 
2016; Zhou and Yu, 2015). In order to find out the systematic differences in 
consumer preferences for US beef products across countries and to shed some 
light on current mandatory COOL compliance as well, this paper conducts a 
meta-analysis to study consumer WTP for US beef products from 20 primary 
studies, which employed different methods and provided a total of 57 obser-
vations of the WTP for US beef products in different countries. Furthermore, 
this paper could also give some implications of the methodological issues in 
the current literature.
2. Method
A few meta-analyses have studied consumer preferences for COO across 
different food products. For instance, Ehmke (2006) collected 13 studies with 
27 observations of WTP for COO and finds that consumer WTP for COO de-
pends on the number of other credence attributes included in product descrip-
tions and the location of the consumers. Such a meta-analysis ignored the het-
erogeneities of food products. Clearly the effect of COO on vegetables would 
be different from that on meat. Additionally, to the best of our knowledge, no 
meta-analyses have specifically focused on COO of US beef products, even 
though the beef industry is a very important part of US agriculture and many 
studies have been done regarding consumer preferences for US beef products.
In an assessment of 130 meta-analyses in the field of environmental and 
resource economics, Nelson and Kennedy (2009) separate the estimation het-
erogeneity into factual and methodological heterogeneities. The methodologi-
cal heterogeneity refers to the heterogeneities in the current literature that are 
caused by methodological reasons, such as sampling methods, econometric 
models, or estimation approaches; while the factual heterogeneity means that 
the heterogeneities are caused by factual reasons, such as the differences in 
time, regions, cohorts or products.
Following Nelson and Kennedy (2009), and Zhou and Yu (2015), first, we 
will separate the variation of consumer WTP for the COO of US beef products 
into factual and methodological heterogeneity. Factual heterogeneity mainly 
refers to study location. The current literature has pointed out that consumers 
usually prefer domestic to imported food products, as COO is linked to patriot-
ism (Meas et al., 2014). It is reasonable that US consumers are willing to pay a 
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higher price for US beef products, while consumers in other countries on the 
contrary are willing to pay a lower price for it. We categorize the study loca-
tions into the US, Asia, and European countries, and the remaining countries 
(Canada and Mexico) and use dummy variables to control for this heterogeneity.
Lusk and Schroeder (2004) also point out that methodological differences 
can impact the studies of WTP and that choice experiments usually lead to a 
higher probability of payments. In the current literature, contingent valuation 
methods (CVM), experimental auction, and choice experiment (CE) are three 
main methods used to estimate consumer WTP. In order to capture the meth-
odological heterogeneities, we comprise methodological dummy variables (CE 
and auction, as compared to CVM) in the regression.
Nelson and Kennedy (2009) point out that the effect-size of samples in dif-
ferent primary studies can generate non-homogeneous variances and smaller 
variances are more reliable. In order to control the heterogeneities caused by 
sample size, we include the sample sizes as an independent variable. Consider-
ing that the 57 observations derive from 20 papers, it can be argued that some 
papers may produce multiple observations. This could lead to the issue of in-
tra-paper correlation, which biases the standard errors. We use the clustered 
sandwich estimator to correct the standard errors.
Furthermore, the methods of choice experiments (CE) are increasing-
ly used in this field. For instance, 37 out of the 57 observations used in this 
study are obtained from CE methods. In order to study the heterogeneities in 
CE methods, we also perform a separate regression by using only the 37 CE 
observations. It is well known that experiment designs (number of attributes), 
survey approaches (online survey or in-person), survey time, and estimation 
strategies (multinomial Logit or mixed multinomial Logit) play significant 
roles in the choice experiment (Gao et al., 2010a; Gao et al., 2010b; Hensher, 
2006; Islam et al., 2007; Yu et al., 2014a). These methodological heterogenei-
ties in choice experiments can also be scrutinized in this step, so that it might 
also be possible to derive important methodological implications for the use of 
choice experiments in the future.
3. Data
Using the two academic search engines: Google Scholar and AgEcon 
Search, we collected 20 primary studies , which yield 57 observations of the 
WTP values for the COO of US beef products, out of which 27 observations 
relate to US consumers, 15 to European consumers, 13 to Asian consumers 
and the remaining 2 relate to Mexico and Canada. In the Appendix, we have 
listed all these primary studies and provided a brief introduction, including 
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survey country, survey year, sample size, eliciting methods, estimation meth-
ods, type of the beef products, and WTP values.
The mean WTP of all observations is -2.20$/lb, less than zero, though it is 
not much meaningful. When separating the samples, we found that all 29 US 
observations are positive and their mean value is 3.57$/lb. This implies that 
US consumers are willing to pay 3.57$/lb more for domestic compared with 
non-US beef products without controlling for other variables, thus showing 
that the current literature is quite consistent and indicates that COO does in-
crease consumer welfare for beef products in the US.
On the other hand, the mean of the 28 non-US observations is -8.17$/lb 
and less than zero. It implies that non-US consumers are willing to pay 8.17$/
lb less for US beef products than for domestic products. These statistics also 
show that the perceptions of US and non-US consumers regarding US beef 
products are quite different. Within the non-US observations, the mean WTP 
value for 13 Asian samples is -15.90$/lb, while the mean for 13 European 
countries is -2.86$/lb. Table 3 reports the t-tests for the difference between US, 
Asian and European consumers. It indicates that US consumers are willing to 
pay significant higher values for US beef than European consumers; whilst the 
WTP values for Asian consumers are significantly lower than those for Euro-
pean consumers.
Table 4 in turn presents definitions and descriptive statistics with respect 
to all variables included in the meta-analysis.
In the current literature, WTP for the COO of US beef products can be 
elicited by three different approaches: the contingent valuation method 
(CVM), the choice experiment (CE) and the experimental auctions. Out of 
the 57 observations, 37 are from choice experiments, 9 were derived using the 
CVM, and the remaining 11 are based on experimental auctions. The mean 
WTP values are -3.53$/lb, 0.64$/lb, and -0.01$/lb for CE, CVM and auctions 
respectively. These figures indicate that the differences with respect to meth-
ods are significant, also consistent with the literature.
Tab. 3. Comparison of WTP values between different regions
Countries Sample size mean WTP US Asian European
US 29 3.57   [0.73] t=7.04 t=4.42
Asian 13 -15.90   [3.85] t=3.16
European 13 -2.86   [1.46]
Note: Standard Errors are reported in [ ]
          t-ratios are reported for each pair
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In the next part, we will statistically analyze the dispersion in consumer 
preferences for the COO of US beef products by conducting a meta-analysis.
4. Results and Discussions
We estimate three meta-analysis models from two different categories: 
Model (1) and (2) using the full observations, and Model (3) only considering 
the CE observations. The results are reported in Table 5. We find that the re-
sults are quite consistent.
4.1 Full-Observation Models
The first two columns in Table 5 report the estimation results for full sam-
ples. Model (1) in the first column includes all possible variables (full model), 
while Model (2) in the second column only includes the dummy variables for 
country (region) difference (restricted model) for the purpose of comparison.
In general, we look at the factual heterogeneities, and we detect significant 
regional differences in WTP values for US beef products. In the full model, 
consumers’ WTP values in Asian countries (mainly Japan and South Korea) 
and European countries are on average 23.01$/lb and 7.84$/lb respectively 
lower than those in US. The results are statistically significant at the levels of 
1% and 5% respectively. Even though consumers in Canada and Mexico (other 
countries) have a higher WTP, it is not statistically significant. Similar results 
are found in the restricted model, and it shows robustness of the results. The 
results are consistent with the current literature in which consumers are usu-
ally willing to pay higher price for domestic products due to patriotism. Such 
a result mirrors a strong local preference for beef in most countries. The US 
beef is heavily discriminated in Japan, Korea and European countries, where 
the US and the local beef products are segregated by country-of-origin into 
two different markets, which cannot compete with each other.
Regarding the methodological heterogeneities, even though we find that 
coefficients for CE and Auction are respectively 7.48 and 1.59, unfortunately 
they are not statistically significant. It implies that the research approaches do 
not play significant roles for studying the WTP for COO of US beef products.
The coefficient for sample size is -0.007 and statistically significant at the 
level of 10%. It implies that estimated WTP for COO of US beef products 
would decrease when sample size increases. It is plausible that the distribution 
of the sample is not a symmetric normal distribution, and that it is slightly 
skewed toward to the left.
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Recently, online surveys have become more popular than the other survey 
methods, such as personal surveys and mail surveys. However, it is argued 
that online surveys may incur significant bias, because some consumers who 
do not use Internet are neglected. We hence include a dummy variable of on-
line survey to control for the difference in survey methods. The estimated co-
efficient is 0.023, but not statistically significant. It implies that survey meth-
ods are not important for WTP results.
Tab. 5. WTP for US beef for the Choice-Experiment methods
Variables
































Observations 57 57 37
R-squared 0.614 0.534 0.741
Note: ***, ** and * denotes the significant level of 1%, 5% and 10%, respectively
          Cluster effect standard errors for papers in parentheses
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4.2 Choice-Experiment Observations
As CE approaches are increasingly used in the current literature, there are 
many arguments regarding the methodological issues, such as experiment de-
sign and estimation methods (Boxall et al., 2009; Gao et al., 2010a). Out of the 
57 observations in this study, 37 are obtained from choice experiments. We 
can also use only this subset of observations to examine the heterogeneities 
among them. Similarly, we divide the heterogeneity into factual and methodo-
logical heterogeneity.
Similar to the aforementioned analyses, the factors considered with respect 
to factual heterogeneity include study locations (the US, Asia, Europe and other 
countries). Methodological heterogeneities in choice experiments are mainly 
caused by their design, such as in terms of the choices of attributes, sample 
size, survey methods and econometric methods. For instance, Hensher (2006) 
and Gao et al. (2010a) point out that the design of choice experiments can af-
fect the results significantly. In particular, both the interaction between attrib-
utes and an increase in the number of attributes can increase the information 
load and cause confusions in answers of respondents. Therefore, the number of 
attributes and the effective sample size should be included in the meta-analysis.
Similar to the above full sample regression, we also include a dummy vari-
able (online survey vs. other methods) in the regression in order to capture 
the heterogeneity. In addition, there are two major econometric methods for 
estimating choice experiments: the multinomial Logit model (MNL) and the 
mixed multinomial Logit model (MMNL), which may also cause some meth-
odological heterogeneity in WTP. Consequently, a dummy variable capturing 
the choice of econometric methods is also included in the regression.
The estimation results are reported in the third column in Table 5. We 
find that only the coefficients for Asia, Sample Size, and MMNL (mixed mul-
tinomial logit) are statistically significant, and other variables are not so im-
portant for explaining the heterogeneity in the WTP. Basically, the results are 
consistent with the Full Sample model (Model (1) and (2)).
First, similar to the results in Model (1) and (2), consumers of the Asian 
countries have a significantly lower WTP value for US beef products, com-
pared with US consumers. The coefficient is -24.43. Then the coefficient for 
EU is -8.66, but not statistically significant any more here.
Second, sample size and MMNL belong to the factors of methodologi-
cal heterogeneities. In particular, the coefficient of the sample size variable 
is -0.010 and is statistically significant at the 1% level, which implies that the 
WTP for US beef will decrease as the sample size increases, similar with the 
results in the full-observation model and consistent with the current literature 
(Boxall et al., 2009; Lusk and Anderson, 2004). In addition to the skewed dis-
188 X. Yu, Z. Gao, S. Shimokawa
tribution, it is also possible that choice experiments often yield some high out-
liers of WTP values, and an increase in sample size can reduce some bias.
The coefficient for MMNL is -10.92 and statistically significant at 10%. 
It implies that MMNL could yield significantly lower WTP values. It is well-
known that MMNL could capture some heterogeneity in consumer prefer-
ences. Therefore, it could reduce the outliers in estimation process, and could 
make the WTP values more robust.
The results also indicate that other methodological-heterogeneity variables, 
such as survey methods (online vs. other survey methods), and the number of 
attributes, are not statistically significant.
5. Conclusion
In order to protect their domestic agriculture, many developed countries 
have introduced mandatory compliance of Country-of-Origin Labeling. This 
caused a lot of arguments both domestically and internationally. As an impor-
tant agricultural product in the US, many studies on the consumer preferences 
for the country-of-origin of US beef products have been conducted using dif-
ferent methods in different countries, and the results are quite disperse.
This paper collected 57 observations of consumer WTP for the COO of US 
beef products in different countries from 20 primary studies and uses a meta-
analysis to systematically analyze the heterogeneities within the observations.
We divide the heterogeneities of WTP into factual and methodological 
heterogeneities, and find that consumers’ WTP values for US beef products in 
Asian countries (mainly Japan and South Korea) and European countries on 
average are 23.01$/lb and 7.84$/lb respectively, lower than those in US. The US 
beef is heavily discriminated in Japan, Korea and European countries, where 
the US and the local beef products are segregated by country-of-origin into 
two different markets, which cannot compete with each other.
In addition to a possible increase in consumer welfare by conveying more 
production information, COOL is also an effective instrument to promote the 
competitiveness of domestic beef products when producers face a sharp com-
petition of imported products in the case of US beef products.
It is sure that COOL could increase consumer welfare due to better infor-
mation provision. However, it may not promote the market competiveness of 
domestic products in some countries under a complicated situation of domes-
tic food safety, in particular where consumers generally lack trust on the labe-
ling (Yu et al., 2014a; Yu et al., 2014b). The policy makers should be cautious 
before introducing mandatory COOL, and more research hence is needed.
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